This paper aims to provide a simple but sensible model to explore some of the implications of imperfect competition for the nature of macroeconomic equilibrium and the effectiveness of macroeconomic policy. In microeconomics the study of imperfect competition in labour, product or other markets is well developed, recognising the importance of oligopolies and unions in modern industrial economies, where highly concentrated product markets often coexist with unionised labour markets. In macroeconomics the implications of this state of affairs for policy analysis have hardly begun to be examined (more 
there are strong differences of opinion as to the implications of imperfect competition for macroeconomic policy, no general framework exists for examining these issues (most standard macroeconomic models assume competitive markets). I have tried to construct a model which whilst simple, includes what I believe to be the most essential ingredients for a sensible macroeconomic model of imperfect competition. The resulting model has some interesting features which are not captured in existing macroeconomic models.
I will first outline the ingredients which I believe to be important in constructing a macro-model of imperfect competition. First, wages are less flexible than prices. In practice, wages are often fixed by long-term contracts (annual in the United Kingdom, often as long as three years in the United States), perhaps because changes are associated with large transactions costs.1 Firms' pricing and output decisions are commonly variable over a much shorter period of time. This suggests that a two stage model is appropriate: in the first stage, nominal wages are determined in the labour market; in the second stage, outputs and prices are determined in the product market. The first stage represents the long-run wage contracts; the second stage the short run fluctuations of firms' output decisions. Secondly, real wages are relative wages, not own-product wages. Real wages are nominal wages deflated by an appropriate price index of consumption goods. Since output prices will be some mark-up over wages, the real wages in a particular industry will be determined by relative wages. In practice wage relativities play an important part in the I988] UNIONS, OLIGOPOLY AND EMPLOYMENT I I29 contrasts with Macdonald (I987), who derives a range result only by introducing lump-sum costs of price-adjustment, which mean that prices and wages become fixed for small changes in demand. The basic reason for the Natural Range result is that a change in the relative demand across sectors leads to a change in relative wages, and hence in relative employment. Total employment will be unaffected by this only if an increase in employment in one sector is exactly offset by a decrease in the other: this property is not satisfied in the log-linear model (Section III), nor is it compatible with a wide class of functional forms (Theorem i, Section IV).
In the explicit log-linear model the basic feature which determines where employment lies within the Natural Range is the degree of asymmetry in government fiscal policy in the two sectors. Higher levels of aggregate employment can be obtained by concentrating expenditure in one of the sectors. The reason for this result is that equilibrium employment in each sector is log-linear in the ratio of final demands in the two sectors. An increase in demand in sector i relative to sector 2 will bring a proportionate increase in employment in sector i, and an equiproportionate decrease in employment in sector 2. The size of the absolute changes will be larger for the larger sector: thus if sector i is larger than sector 2, a io % increase will outweigh the io 0% decrease in employment in sector 2. This implies that total employment is minimised when government expenditure is equal in both sectors. This property is not peculiar to the log-linear model, and though not general it will hold for a range of functional forms (Theorem 2 (b), Section IV).
The other results for the log-linear model concern specific policy effects (Section III). A general across the board increase in government expenditure in fixed proportions between sectors will increase aggregate employment unless expenditure is equal in both sectors (Proposition 2). Holding total government expenditure constant, a reallocation of expenditure towards the high expenditure sector will lead to an increase in total employment (Proposition 3). An increase in government expenditure in the high (low) expenditure sector will increase (decrease) employment (Proposition i). Monetary expansion leads to a fall in employment unless fiscal policy is balanced, when it is neutral. These results are not general, and arise from the specific assumptions made. However, given that the assumptions themselves are fairly standard, and certainly not pathological, they are perhaps an interesting special case.
In the more general framework in Section IV, the results are of course rather less clear. However, Theorem 2 (a) demonstrates that any symmetric model (e.g. representative sector models such as Blanchard and Kiyotaki (I987), Dixon (i987a), Layard and Nickell (I986)) will appear to have a Natural Rate. This is because such models assume that demand is the same in each sector. For small changes in the mix of demand, there will be a local neutrality of policy, although there would be a Natural Range if the models allowed for larger changes in the mix of demand. There are two industries i = I, 2. In each industry there is a labour market and a product market. In each industry two firms buy labour to produce output, the labour is supplied by H households who supply labour only to that industry. There is thus no mobility of labour between the two industries, perhaps due to sector specific skills. Whilst nominal wages are treated as exogenous in the next two sections, in Section III we will introduce a monopoly union which sets the nominal wage in the labour market. The government purchases output from the two sectors and determines the money supply. We shall now outline the basic assumptions of the model.
(a) Households
Each household is allocated to one of the industries for which it has the appropriate skills, and there are H households in each industry. Households have one unit of labour which they supply with no disutility, and initial money balances (net of lump-sum taxes or subsidies) M?/H. Households can be employed or unemployed. For the N, employed households income is (M0/H) + WJ where ; is the nominal wage: for the H-N, unemployed households income is just M?/H. Households do not receive any profits: these are distributed capitalists who accumulate money balances.
Households in sector i have a Cobb-Douglas utility function defined on money balances, and consumption of the output from the other sector (X1) -the 'Pork-pie' effect.3 The Pork-pie effect captures the notion that with many sectors, household consumption from the industry in which they work is not significant. It is a simplification which enables us to obtain an explicit solution for the union's reaction function. Whilst we deal with a two-industry model here, the framework can be easily generalised to an n-sector model: the 'other sector' stands for the rest of the economy. With many sectors, the importance of the output of industry i for households in i would become very small, and hence the Pork-pie effect would become a good approximation (see Dixon 
The name 'Pork-pie effect' derives from the experience of a friend of mine who worked at a pork-pie factory, and as a result has not wished to consume pork-pies since then. In each industry, there are two firms which produce a homogenous product under constant returns to scale. Labour productivity is normalised to unity, so that output equals employment in each sector: #i- Our assumption of Cobb-Douglas preferences for households combined with Cash-Limits for government expenditure means that industry demand is unit elastic. This, combined with constant returns to scale, gives the model a very simple solution for prices which are a constant mark-up over wages, reflecting the degree of competition in the industry. From the partial equilibrium perspective, an increase in demand will lead to a pure output response, there being no increase in price for the given wage. The own-product real wage is determined solely by the nature of competition in this product market, since this determines the mark-up of price over nominal wages: W, /Pi = I-/ti (i = I, 2).
(7) The face that the mark-up ,u is independent of the level of demand is a convenient result which arises from the fact that households and government have constant elasticity of demand. In a more general model an increase in demand could lead to a change either way in jt. There seems no obvious way to relate clear comparative statics for ,u to assumptions about household preferences. 
From (7) and (5) K% is the 'reduced-form' measure of demand for output/employment in industry i, once the demand spillovers and feedbacks between the two sectors have been worked through. Thus an increase in G1 will first increase demand and employment in industry i. As a result, the income of households in sector I will rise, which will raise expenditure in sector 2, and so on. The familiar income-expenditure feedback will converge at the levels of employment given by (io). If we consider the level of employment in sector i as we vary W', we have a rectangular hyperbole, since WJ Ni = Ki. The wage bill is thus constant, which is due to the assumption of Cobb-Douglas preferences, Cash Limits and constant returns. In the next section, this demand for labour curve will define the trade-off between wages and employment for the union for a given macroeconomic policy chosen by the government. From (i o) if we treat wages as fixed, there will be standard multiplier effects for fiscal and monetary policy.
(e) The Walrasian equilibrium Setting It = o, with no disutility of labour both labour markets clear with Ni = H, and nominal wages WJ = K%/H. Fiscal and monetary multipliers are both zero. Macroeconomic policy affects only nominal and relative wages and prices, not output or employment. It is also very important to note that there is a unique Natural Rate of employment in the Walrasian economy which is unaffected by (G, MO). Of course, it is possible to get natural range results in one-sector Walrasian models where leisure is normal, and in two-sector models with a different marginal product of labour (diminishing returns, or a different 7There are also the two inequality constraints N1 i H. To avoid unrewarding details, we ignore these.
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THE ECONOMIC JOURNAL [DECEMBER labour input-output ratio in each sector). In the present model, none of these effects is present: hence the Natural Range result in the unionised economy is due purely to the process of wage determination underlying the equilibrium.
II. EQUILIBRIUM IN A UNIONISED ECONOMY
We now turn to the first stage of our macroeconomic equilibrium, the wagedetermination process. In each industry, there is one monopoly union which has the power to set the nominal wage. When each union sets the nominal wage in the industry, it treats the nominal wage in the other industry as given. However, the union takes into account the effect of the wages set on prices and employment chosen by firms in the second stage (this is given by the demand for labour). We will therefore be able to represent the overall macroeconomic equilibrium as a Nash-equilibrium between the two unions in the first stage, where the second-stage outcome is summarised by the labour demand function (I o) . There are many possible ways of modelling trade union behaviour. We assume that there is a monopoly union in each industry, with the objectives of the union leadership being represented by a utility function defined on real wages and employment. Fortunately, the standard Stone-Geary specification of union utility enables us to solve explicitly for macroeconomic equilibrium. Equations (i 6) and (I 7) will only characterise the equilibrium when the fullemployment constraint is non-binding in both sectors, i.e. N* < H (i = I, 2). For F/O large enough, the equilibrium will of course be one with fullemployment. In this paper, we concentrate only on those cases where the full employment constraint is non-binding, and there is unemployment in both sectors.
The introduction of monopoly unions in the two industries has determined the equilibrium level of wages and employment in both sectors, which are unique for any given government policy. In the case of a 'balanced' fiscal policy, G1 = G2, employment is given in each sector by (i -It) F/O, which we will call the Balanced Rate of employment (NB). NB is thus determined by the degree of monopoly and union preferences -less competition in product markets leads to a lower NB, as does higher wage push 0; higher reservation employment will of course increase NB. The actual level of employment in either sector may be above or below NB, depending on the ratio Ki/Kj. The deviation of Ki/Kj from unity will occur if fiscal policy favours one sector more than another. As government policy favours sector i, Kj1K2 rises: as fiscal policy favours sector 2, K1/K2 falls.
From (i8) it can be seen that money enters symmetrically into K1 and K2. Thus an increase in MO moves K1/K2 nearer to unity, and hence both levels of equilibrium employment nearer to the balanced rate NB. Thus if K1 > K2 so that N1 > NB> N2, an increase in MO will reduce N1 and raise N2, and viceversa. If K1 = K2, changes in MO will have no effect on employment. Money is not neutral in this model, which is unsurprising given that government expenditure is fixed in nominal terms.
From (i6) it is clear that what determines real and relative wages is the relative level of demand across sectors. A higher level of government expenditure in sector I will shift the two unions' reaction functions out (Ki both increase), but the effect will be stronger in sector I (the increase in K1 is larger). Thus W1 will rise by more than W2V: and since P2 is a markup on W2, W1/P2will also rise. Solving (i6) for the equilibrium real wage for union I we have 
In the case of balanced government fiscal policy, the real wages in both sectors are equal to the own-product real wage I-I.
If policy favours sector i, the real wages in sector I will be larger than the own-product real wage, and real wages in sector 2 smaller. As in the case of employment, an increase in the money supply will increase K1 and K2 equally, thus reducing any imbalance between demand in the two sectors. This will lead to an equalisation of real wages, as real wages in both sectors move towards the own-product real wage.
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As is clear from (i 9) the structure of relative wages in the unionised economy is determined by the relative intensity of demand in the two sectors: a change in the relative levels of demand will alter relative wages and employment, and as we shall see in the next section total employment will also vary. The exact values of 0 and F in the unions' utility function does not influence the structure of real wages, although they will of course influence the equilibrium levels of nominal wages and employment. This is because we have assumed that unions have the same utility function: if we allowed for (0, F) to be union specific then the story would be different. If (say) both unions push harder for real-wages (6 rises), the outcome will merely be lower employment and the same real/relative wages. However, if only one union adopts a stronger preference for real wages, then it will push up the equilibrium wage of its members relative to those of the other unions.
III. MACROECONOMIC POLICY IN A UNIONISED ECONOMY
We have seen how the introduction of wage setting unions and price setting firms provides a framework which determines the level of sectoral employment and the structure of real wages in the economy. 
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Essentially, the government can increase aggregate employment by adopting a policy leading to a greater imbalance in Ki. Turning to fiscal policy, suppose that the government starts with a policy where G1 > G2. In this case K1/K2 > I, and employment in the two sectors is represented by a point on the rectangular hyperbola between b and c. In this circumstance an increase in G1 will make fiscal policy less balanced, pushing K1/K2 further away from i. In terms of Fig. 2 we will move along the rectangular hyperbola further away from point b towards point c: the rise in N1 is larger than the fall in N2, so that total employment rises. Suppose that we start from a position between a and b on the rectangular hyperbola: in this case G2> G1, N2> NB> N1, and K1/K2 < Ifiscal policy favours employment in industry 2. An increase in G1 will make fiscal policy more balanced, pushing K1/K2 nearer to unity and causing a move along the rectangular hyperbola towards b, resulting in a fall in aggregate employment. Thus an increase in government expenditure can lead either to an increase or a decrease in total employment. What matters is the effect on the balance of final expenditures K1/K2. The intuition behind this result is that the equilibrium employment equations (I 7) are log-linear in K1/K2: a change in K1/K2 will have equiproportionate but opposite effects on sectoral employment. The absolute effects are proportional to size, so that the rise (fall) in the larger sector will dominate the fall (rise) in the smaller sector leading to a change in aggregate employment.
We will now explore more formally the effects of policy on employment. First, consider the effect of an increase in nominal expenditure G1 in one sector (a selective expenditure increase).
The reason for this result is that a reallocation of expenditure towards the high expenditure sector will increase the asymmetry of final demand across sectors.
An increase in the money supply is never expansionary, since money enters symmetrically into both Ki. Thus an increase in M0 moves K1K2 nearer to unity, increasing the balance between expenditure in the two sectors. If there is an imbalance in fiscal policy, then an increase in the money supply will reduce aggregate employment. In effect an increase in the money supply moves the equilibrium along the rectangular hyperbola towards b in Fig. 2 . Only if fiscal policy is balanced does money have no affect on employment, which will be at its balanced level in both sectors. Note that in this model, 'monetary' policy is not 'pure': a change in M? will alter equilibrium wages and prices, and hence real government expenditures will also change. An increase in M?
raises wages and prices, causing a reduction in real government expenditure. It should be noted that in this model unemployment plays no role: (2I) determines equilibrium employment, union behaviour is not influenced by the unemployed 'outsiders'. This is perhaps unrealistic (though standard). A simple ad hoc way to allow unemployment to matter is to make union preferences (0 and F) depend on unemployment: maybe unions care more about employment and less about wages when unemployment is high. This effect would tend to reduce the Natural Range, since union preferences would change with employment, shifting the rectangular hyperbola in Fig. 2 inwards at higher levels of employment. Clearly, however, a full treatment of this would require a more explicit and complicated model of union behaviour.
IV. THE NATURAL RANGE -TOWARDS A GENERALISATION
The model presented in the previous sections is specific: this naturally raises the question of how far its results are of more general interest. Is the model typical, or a special case? Whilst the assumptions employed are not pathological, it still remains to be demonstrated what general inferences can be made. In this section we focus on perhaps the most important feature of the model from the policy point of view: the Natural Range property. We present a more general framework which is compatible with the specific model, and within which it is easy to explore the influence of functional forms. Theorem I demonstrates that under fairly mild assumptions the Natural Rate Hypothesis is incompatible with an important and general type of functional form -polynomials. The Natural Range result is not a special case. In order to explore the issue of generality, we have found it necessary to alter the approach to the problem. Rather than deriving the macroeconomic equilibrium explicitly from assumptions about microeconomic agents (firms, unions, and households), we will start from a more aggregated level. Given the complexity of the underlying relationships in an imperfectly competitive economy, this is perhaps as near to a tractable general analysis as we might hope to get. interpretations. For our present purposes we shall adopt the following rather strong definition: there exists a unique equilibrium level of employment in the economy which is unaffected by the government's macroeconomic policy. The NRH is certainly satisfied in the Walrasian version of the model in this paper: there is full employment in each sector whatever the government does. As we shall demonstrate, in unionised economies it is very unlikely, and perhaps impossible for the NRH to be satisfied. Thus the presence of imperfect competition yields different policy implications from Walrasian models. The basic conceptual framework in this section is the same as in the loglinear model: there are two sectors, labour is sector specific, monopoly unions set nominal wages, and so on. We will start the generalisation of the model from the demand for labour function, which defines the wage/employment trade-off faced by the unions. The demand for labour is a derived demand, depending both on demand for output, and the firms' input decision. In its most general form, the demand for labour in sector i can be written as function of nominal wages and nominal demand for output: Ni= N1(WJ,4Wj, K1) (i= I,2). Given the sectoral labour demand functions faced by the monopoly unions, we can define the reaction functions ri, which give the optimal wage W as a function of the wage set in the other sector and demand Ki. In the most general form, union utility can be seen as depending on real wages and employment. As in the model, we will assume a 'Pork-pie' effect, or simply a direct 'envy' effect (as in Oswald, 1979 Clearly, such a restriction on ni is very strong relative to the set of possible continuous functions, which in itself perhaps indicates that the NRH is a special case.
If both unions have the same utility function (2 7 a), and face the same labour demand (27 b), then we have a symmetric model. Such symmetry implies that for any k, employment in sector i will be the same as it would be in sectorj if the situation were reversed, and demand were at i/k (which is satisfied in the specific model) Symmetry: n,(k) = n( (i /k) (i * j).
We can now analyse the generality of the Natural Range result. In the specific model of the previous sections, the Natural Range result was due to the log-linearity of ni (.). How far does the Natural Range property extend? The only restriction that we have placed on ni is continuity. Given the general framework, it is easy to test whether or not the Natural Range property holds for specific functional forms of ni. and k" such that n,(k') = n,(k") and k' < k", then there exists some k such that k' < k < k" and n,(k) t ni(k'). This result shows that the Natural Range result is not a fluke of log-linearity: if n, are polynomials, the Natural Range is typical, whilst the NRH is a special case (for example resting on a particular asymmetry between sectors). Of course, we have adopted a strong interpretation of the NRH: it could well be argued that so long as the Natural Range was 'small', the NRH would be a good working approximation.
We have interpreted the NRH as a global restriction: aggregate employment is independent of macroeconomic policy mix. This does not imply that policy may be ineffective at a particular value of k. In the specific model we noted that if k = I (resulting from a symmetric fiscal policy), then policy multipliers are zero -both monetary and fiscal policy have no effect on aggregate employment. As in the case of the Natural Range, the argument here rested on the loglinearity of ni. Theorem 2 demonstrates that this result carries over to the general framework under homogeneity and symmetry: macroeconomic policy will be ineffective when k i. The only additional assumption that needs to be made is that n, are differentiable. Part (b) of the Theorem also states the condition for employment to be (locally) minimised at k= I: Part (a) demonstrates that deriving policy results from 'representative' sector models with symmetric policy can be very misleading: an inevitable local policy ineffectiveness emerges. As Theorem I demonstrates, this local result cannot be generalised. It is clearly essential in such models to allow for asymmetries in policy, and hence the full range of possible policies rather than concentrating on a special case. Part (b) shows that employment will be locally minimised when k = I so long as n(.) is not 'too' concave (the left hand side of the inequality is of course the Arrow-Pratt measure of concavity used to measure absolute risk-aversion). Whilst this concavity condition is not particularly restrictive, there will surely be examples for which it is violated. The conditions for employment to be a global minimum are rather more difficult to interpret (see equation (A 3) in Appendix). First, imperfect competition matters. A fundamental issue which is prior to any macroeconomic analysis is how we conceive of macroeconomic equilibrium. The nature of macroeconomic equilibrium will tell us how wages prices, and employment are determined: it tells us the welfare properties of the equilibrium, it tells us the desirability and possibility for government policy intervention. Given the importance of unions in the economy and the prevalence of industrial concentration, it is clearly important to develop models which reflect these facts. The results of this paper, suggest that the macroeconomic equilibrium in an imperfectly competitive economy is fundamentally different to the competitive equilibrium. The equilibrium may involve unemployment; the process by which nominal, real, and relative wages are determined is wholly different to that in a market-clearing economy. As a consequence, the analysis of macroeconomic policy is also different.
Second, the imperfectly competitive economy displays a Natural Range of Employment: fiscal and monetary policy can be used to obtain a range of equilibrium levels of employment. This is a general result which will apply to a broad range of models. The Natural Range property in this model is due to imperfect competition: the Walrasian case displays a unique Natural Rate at full employment which is unaffected by policy. The size of the Natural Range is an empirical question. However, even if the Natural Range represents a small proportion of employment, it may still be 'large' in policy terms. Calibrating the model using United Kingdom magnitudes suggests that the Natural Range might represent 5 % of employment, which represents a potential variation of around one million in unemployment.
The effects of fiscal and monetary policy are determined by the adjustment of wages and prices by unions and firms. Whilst policy can be used to increase employment, there is no simple link between the level of demand and employment: indeed, in an imperfectly competitive economy it is quite possible for wage and price inflation caused by a rise in demand to result in a fall in aggregate employment. By modelling wage and price determination explicitly in an imperfectly competitive economy, the analysis of macroeconomic policy raises a whole set of effects and issues which are not present in a perfectly competitive framework.
Lastly, it should be stressed that the basic framework of the paper -a multisector unionised economy -has great potential. The present paper has addressed policy purely in terms of static equilibrium and its comparative statics. However, the introduction of wage and price setting unions introduces new possibilities for dynamic models: wage adjustment can actually be explained when there are optimising unions setting wages. The model of this paper can easily be adapted to consider alternatives to the static Nash- 
